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ABSTRACT 



An external interface circuit in an electronic device is 
capable of continuing data communication between other 
electronic devices through the first device even when a main 
body power source in the first device is cut off. In a computer 
main body, the main body power source and an IEEE- 1394 
interface are provided. Two external devices having IEEE- 
1394 interfaces are connected through the first interface. The 
interface of the computer main body has a power source 
control portion, a link layer control portion and a physical 
layer control portion. In the power source control portion, a 
power source detecting portion and a switch are arranged. 
When an input of power from the main body power source 
is detected, a power source detecting portion of the power 
source control portion controls the switch so that the power 
from the main body power source is supplied to the physical 
layer control portion. When input of power from the main 
body power source is not detected, the power source detect- 
ing portion controls the switch for supplying power from a 
power source of two external devices having IEEE-1394 
interfaces to the physical layer control portion of the main 
body. 

U Claims, 2 Drawing Sheets 
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EXTERNAL INTERFACE CIRCUIT 
BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates generally to an external 
interface circuit. More particularly, the invention relates to 
an interface circuit in accordance with IEEE-1394. 

2. Description of the Related Art 

Conventionally, in an interface circuit of the kind set forth 
above, there has been considered a system, in which a 
plurality of electronic devices are connected through com- 
munication control bus in accordance with IEEE-1394 stan- 
dard and information signals, control signals and so forth are 
exchanged between the electronic devices through such 
communication control bus. 

Transmission of signals in respective electronic devices 
within the system has been performed a time division 
multiplexing per a predetermined communication cycle. 
Transmission of this signal is initiated in response to trans- 
mission of a cycle start packet indicative of start timing of 
the communication cycle by an electronic device called as a 
cycle master. It should be noted that the cycle master is 
determined automatically according to a procedure denned 
in IEEE-1394 upon connection of respective electronic 
devices through communication control bus. 

As modes of communication within one communication 
cycle in the system set forth above, there are two kinds of 
communication modes, i.e., an Isochronous (Iso) commu- 
nication for an Iso transmission of information signal, such 
as video signal, audio signal and so forth, and Asynchronous 
(Async) communication for an Async transmission. 

In this case, Iso packet is transmitted in advance of Async 
packet. The Iso packet can be distinguished from a plurality 
of Iso data by adding respective channel number. A period 
after finishing of transmission of the Iso packet to a next 
cycle start packet is used for transmission of the Async 
packets. 

On the other hand, in the system set forth above, if 
respective electronic devices are connected by the commu- 
nication control bus, node IDs (physical addresses) are 
assigned automatically depending upon a connection mode. 
The node ID is also re- assigned automatically depending 
upon new connection mode when new electronic device is 
added to the system or the electronic device is removed from 
the system. Trie communication control bus in accordance 
with IEEE-1394 has been disclosed in Japanese Unexam- 
ined Patent Publication No. Heisei 9-282263. 

In the electronic device having the interface circuit in 
accordance with IEEE-1394 set forth above, a control por- 
tion for performing data communication between other 
electronic devices connected by a daisy chain through the 
interface circuit, through own device, is driven by a power 
source of a main body. 

A specification of the interface in accordance with IEEE- 
1394 has been standardized as IEEE- 1394- 1995. Therefore, 
detailed description of the specification is neglected from the 
disclosure. 

In the electronic device having the interface in accordance 
with IEEE-1394, since the control portion for performing 
data communication between other electronic devices 
through own device, is driven by the power source of the 
main body, the power source of the control portion is turned 
OFF when the power source of the main body is turned OFF. 

Therefore, if data communication between other elec- 
tronic devices connected to the own device through the daisy 
chain through the own device, the communication is shut 
off. 



SUMMARY OF THE INVENTION 

The present invention has been worked out for solving the 
problem in the prior art set forth above. It is therefore an 
object of the present invention to provide an external inter- 
5 face circuit which permits data communication even when a 
power source of a main body is cut off while data commu- 
nication between other electronic devices is performed 
through own device. 
According to the first aspect of the present invention, an 
io external interface circuit comprises: 

a control portion performing data communication 
between other electronic devices connected with an 
own device through a communication control bus; and 
power source control means for switching a power supply 
15 from the own device to a power source of the other 
electronic device when the power supply of the own 
device to the control portion is cut off. 
According to the second aspect of the present invention, 
an external interface circuit provided in an own device and 
20 establishing a daisy chain connection between the own 
device and other electronic devices through a communica- 
tion control bus, comprises: 
control portion incorporated in the external interface 
circuit for performing data communication between the 
25 other electronic devices through the own device; and 
power source control means for switching a power supply 
from the own device to a power source of the other 
electronic device when the power supply of the own 
device to the control portion is cut off. 
30 In the construction set forth above, the power source 
control means may comprise detecting means for detecting 
cutting off of power supply to the control portion from the 
own device, switching means for switching between a power 
supply to the control portion from the own device and a 
35 power supply to the control portion from the other electronic 
devices, and means for controlling switching operation of 
power supply by the switching means depending upon a 
result of detection by the detecting means. 

The control portion may be constructed for modulating 
data to be transmitted between the other electronic devices 
into data according to a preliminarily set interface standard. 
The communication control bus may be constructed in 
accordance with IEEE-1394. 

The external interface circuit may further comprise an 
interface control portion controlling the control portion, and 
the power source is also supplied to the interface control 
portion. 

If the power source supplied to the interface control 
portion is cut off, at least data communication between the 
own device and other electronic device may be cut off on the 
other hand, if power source is supplied to the control portion, 
at least data communication between a first other electronic 
device and a second other electronic device can be continued 
through the control portion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be understood more fully from 
the detailed description given herebelow and from the 
accompanying drawings of the preferred embodiment of the 
6Q present invention, which, however, should not be taken to be 
limitative to the invention, but are for explanation and 
understanding only. 

In the drawings: 

FIG. 1 is a block diagram showing a system construction 
65 of a computer system having the preferred embodiment of 
an external interface circuit according to the present inven- 
tion; and 
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FIG. 2 is a block diagram showing a connecting condition power source 2, the switch 42 is controlled so that the main 

of respective parts upon turning OFF of a power source of body power source 2 is supplied to the physical layer control 

a main body of FIG. 1. portion 6. 

Therefore, in the interface 3, data communication can be 

DESCRIPTION OF THE PREFERRED s performed between the external devices 7 and 8 through the 

EMBODIMENT IEEE-1394 6 and signal lines Ul and 112. On the other 

The present invention will be discussed hereinafter in ***** il » * ho P«jMe to perform data communication 

detail in terms of the preferred embodiment of the present * e ' ween the external devices 7 and 8 through a signal line 

... c r . j t 113 in certain specification of the interface 3. 

invention with reference to the accompanying drawings. Id ^ .... . , . . ™^ « . . 

. r ii j ■ -A j . t . m On the other hand, as shown in FIG. 2, when the mam 

the following description, numerous specific details are set 10 V v . , , * * * T_ i " " t 

- ,. j -j .i. i. j * j- r lL body power source 2 is turned OFF. the link layer control 

forth in order to provide a thorough understanding oi the . ■ * • * j • it *r • r .u 

~ . Ti ti t_ i_ • i_ f * L portion 5 is not dnven. However, if inputting of the mam 

present invention It will be obvious, however, to those ^ ^ ^ detected ^ owef soufce 

skilled in the art that the present invention may be practiced detcctmg portioE 41> switch 42 is controlled so that the 

without these specific details. In other instance, well-known power of one of the external devices 7 and 8 

structures are not shown m detail id order to avoid unnec- 15 conQectcd to ±c interface 3 is supplied to the physical layer 

essarily obscure the present invention. control portion 6. 

FIG. 1 is a block diagram showing a system construction Therefore, in the interface 3, data communication 

of a computer system having the preferred embodiment of between the external devices 7 and 8 is cut off. However, 

an external interface circuit according to the present inven- data communication between the external devices 7 and 8 by 

tion. In FIG. 1, a main body power source 2 and an 20 me signal line 113 can be continued without being cutting 

IEEE-1394 interface 3 (hereinafter referred to as 0 ff 

"interface") are provided in a computer system 1. Through {{ should be noted mat while (hc f oreg oing discussion has 
the interface 3, devices having IEEE-1394 interface (not been given for me embodiment, in which the power source 
shown), which devices 7 and 8 will be hereinafter referred contro] portioa 4 ^ ^ kyer portion 5 md the 
to as "external devices", are connected. It should be noted 25 physical layer contro i port ion 6 are arranged only in the 
that while not illustrated, CPU (central processing unit), interface 3, it is possible to construct the IEEE-1394 inter- 
ROM (read-only-memory), RAM (random-access-memory) faces arranged ^ me external devices 7 and 8 with the same 
and so forth are also provided in the computer system 1. construction as the interface 3. In this case, when the 
The interface 3 has a power source control portion 4, a ^ computer system 1 is not provided between the external 
link layer control portion 5, a physical layer control portion devices 7 and 8, the preferred embodiment of the present 
6. In the power source control portion 4, a power source invention is applicable. 

detecting portion 41 and a switch 42 are provided. ThuSj since lne power source control portion 4 switches 

A daisy chain connection is established between the between the main body power source 2 and a power source 

interface 3 and the external devices 7 and 8. Namely, 35 from the external devices 7 and 8 connected to the interface 

connection is established in a sequential order of external 3 depending upon supply condition of the main body power 

device 7->interface 3-»extemal device 8. In the connection source 2 detected by the power source detecting portion 41, 

established between the external devices 7 and 8 and the driving of the IEEE-1394 can be continued so that data 

interface 3 as set forth above, data communication is per- communication between the external devices 7 and 8 can be 

formed between the interface 3 and the external device 7 40 continued through the interface 3 without causing cutting 

through a signal line 111. Also, data communication is off. 

performed between the interface 3 and the external device 8 As set forth above, according to the present invention, in 

through a signal line 112. Furthermore, data communication tne external interface circuit including the control portion for 

between the external devices 7 and 8 is performed through performing data communication between other electronic 

a signal line 113. 45 de vices connected to the own device through the commu- 

The link layer control portion 5 serves for controlling the nication control bus, even when the power source supplied 

physical layer control portion 6. On the other hand, the from the own device to the control circuit is cut off, 

physical layer control portion 6 serves for modulating data switching is effected to supply the power source of other 

into a data of IEEE-1394 interface standard. The power electronic device to the control circuit so that data commu- 

source control portion 4 supplies the main body power 50 nication between other electronic devices can be continued 

source 2 to the physical layer control portion 6 when through the own device. 

inputting of the main body power source 2 is detected by a Although the present invention has been illustrated and 

power source detecting portion 41. On the other hand, if described with respect to exemplary embodiment thereof, it 

inputting of the main body power source 2 is not detected, should be understood by those skilled in the art that the 

the power source control portion 4 serves for supplying a 5S foregoing and various other changes, omissions and addi- 

power source from the external devices 7 and 8. Hons may be made therein and thereto, without departing 

FT G. 2 is a block diagram showing connecting conditioo from the spirit and scope of the present invention. Therefore, 

of respective parts when the main body power source is the present invention should not be understood as limited to 

turned OFF. A power supply operation of the preferred the specific embodiment set out above but to include all 

embodiment of the computer system according to the 60 possible embodiments which can be embodied within a 

present invention will be discussed with reference to FIGS. scope encompassed and equivalents thereof with respect to 

1 and 2. the feature set out in the appended claims. 

At first, as shown in FIG. 1, while the main body power What is claimed is: 

source 2 is turned ON, the link layer control portion 5 is 1. An external interface circuit in a first electronic device, 

driven by the main body power source 2. On the other hand, 65 comprising: 

since the power source detecting portion 41 of the power a control portion which performs data communication 

source control portion 4 detects inputting of the main body between the first electronic device and other electronic 
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devices connected with the first device through a com- 
munication control bus; and 
a power source control for switching a power supply of 
said first device to a power source of one of said other 
electronic devices when the power supply of said first 
device to said control portion is cut off, so that data 
communication between the other electronic devices 
can be sustained while passing through said control 
portion of said first device via said communication 
control bus. 

2. An external interface circuit as set forth in claim 1, 
wherein said power source control comprises: 

a detector for detecting a cutting off of the power supply 
to said control portion of said first device; 

a switch for switching between a power supply to said 
control portion of said first device and a power supply 
lo said control portion of one of said other electronic 
devices; and 

means for controlling the switching of the power supply 2 o 
by said switch depending upon a result of detection by 
said detector. 

3. An external interface circuit as set forth in claim 1, 
wherein said control portion is constructed for modulating 
data to be transmitted between said other electronic devices 
into data according to a preliminarily set interface standard. 

4. An external interface circuit as set forth in claim 1, 
wherein said communication control bus is constructed in 
accordance with IEEE-1394. 

5. An external interface circuit provided in a first device 30 
and establishing a daisy chain connection between said first 
device and other electronic devices through a communica- 
tion control bus, comprising: 

a control portion incorporated in said external interface 
circuit for performing data communication between 35 
said other electronic devices through said first device; 
and 

a power source control for switching a power supply of 
said first device to a power source of one of said other 
electronic devices when the power supply of said first 40 
device to said control portion is cut off, so that data 
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communication between the other electronic devices 
can be sustained while passing through said control 
portion of said first device via said communication 
control bus. 

6. An external interface circuit as set forth in claim 5, 
wherein said power source control comprises: 

a detector for detecting a cutting off of the power supply 
to said control portion of said first device; 

a switch for switching between a power supply to said 
control portion of said first device and a power supply 
to said control portion of one of said other electronic 
devices; and 

means for controlling the switching of the power supply 
by said switch depending upon a result of detection by 
said detector. 

7. An external interface circuit as set forth in claim 5, 
wherein said control portion is constructed for modulating 
data to be transmitted between said other electronic devices 
into data according to a preliminarily set interface standard. 

8. An external interface circuit as set forth in claim 5, 
wherein said communication control bus is constructed in 
accordance with IEEE-1394. 

9. An external interface circuit as set forth in claim 5, 
which further comprises an interface control portion con- 
trolling said control portion, and 

said power source is also supplied to said interface control 
portion. 

10. An external interface circuit as set forth in claim 9, 
wherein if power from said power source and supplied to 
said interface control portion is cut off, at least data com- 
munication between said first device and one of the other 
electronic devices is cut off. 

U. An external interface circuit as set forth in claim 10, 
wherein if power from any other power source is supplied to 
said control portion, data communication between a second 
device from among the other devices and a third device from 
among the other electronic devices can be continued through 
said control portion. 
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